The thermal decomposition o f copper soaps has been studied both as a function of tempe rature and time. The whole range of the isothermal decomposition of copper soaps has been most adequately expressed by the P r o u t -T constants.
are provided to obtain the change in weight and fur nace temperature simultaneously as a function of time on curvilinear chart paper. A change in weight up to 1 g at 1 mg sensitivity or 0.1 g at 0.1 mg sensitivity may be followed and recorded automatically. The simple programmer system gives the rate of heating of about 250 °C per hour.
In all the kinetic studies, the weight of the soap used in each run was 110 mg.
Results and Discussion
The thermal decomposition of copper soaps has been studied both as a function of temperature and time. The thermogravimetric analysis, t. g. a., has shown that the final residue is cupric oxide and the weights of the residues are almost equal to the theo retically calculated weight of cupric oxide from the 
Isothermal Decomposition of Copper Soaps
The results of the isothermal decomposition of cop per caprylate at 250°, 260° and 300 °C are given in Fig. 2 and are similar to that of copper caprate. It is observed that the fraction of the soap decomposed, a, increases with time, t. The plots of <x against t show that the fraction of the soap decomposed increases nonlinearly with the time in small regions of the initial and final stages of the decomposition and these non-linear regions decrease with the increase in tem perature and almost vanishes above 300 °C (Fig. 2) . The initial non-linearity is due to the slow reaction stage preceding the acceleratory stage. The interme diate isothermal decomposition at 300 °C is most adequately expressed by an equation:
Time, t, in min
where a, k, t, and c are respectively the fraction of the soap decomposed, rate constant, time, and a constant for the isothermal decomposition of copper soaps. The middle portions of the plots of a against t at 250 °C and 260 °C are characterised by an intersec tion of two straight lines which may be due to the fact that the rate constants for the acceleratory and decay stages of the isothermal decomposition at these tem peratures are quite different. It is, therefore, necessary to use the above equation with two different rate constants, k t and k2, to account for the isothermal decomposition of copper soaps at 250 °C and 260 °C.
The values of the rate constants have been calculat ed from the slopes of the plots of <x against time and are summarised in Table I It may be pointed out that the values of the rate constant kx are higher than those of k2 which shows that the acceleratory stage is more rapid than the decay stage for the decomposition of these soaps. The rate constants for both the stages increase with the rise in temperature. It is observed that the rate cons tants, k x and k2, for the decomposition of soaps do not vary much with the increase in the chain length of the acid in the soap.
In general the values of the intercepts decrease with the increase in temperature (Table II) that the decomposition proceeds in two stages. There fore, it is necessary to use two equations with two different rate constants K t and K 2 to account for the whole course of the decomposition of copper soaps. The rate constants for the acceleratory and decay stages for the decomposition of copper soaps at dif ferent temperatures have been evaluated from the slopes of the plots of log summarised in Table III 
C t C2

Cj
C2
Caprylate -6.4 -1.7 -6.3 -1.6 -6.5 -1.5 C aprate -6.5 -2.0 -6.3 -2.1 -6.5 -2.6
The rate constant for the acceleratory stage of the decomposition, K u is higher than that for the decay Prout-Tompkins theory, therefore, accounts for the course of the complete decomposition of the soaps but in general two equations with different rate constants are necessary.
Prout-Tompkins theory accounts for the whole reaction by assuming that the branching occurs as a result of lateral strains set up in the crystal and these are relieved by the formation of cracks along which decomposition is favoured and further cracking is produced by more strains caused by the decompo sition. The reaction thus spreads deeper into the cry stal.
It is suggested that the rate controlling factor in the decay stage of the decomposition of soaps is the num ber of the decomposed molecules and the decompo sition is favoured in those molecules which are ad jacent to the products. 
